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We have combined Hipparcos proper motion and parallax data for ncarby stars with
ground-based radial velocity mcasurements to find stars which may have passed (or will
pass) close cnough to the Sun to p erturb the Oort cloud. Close stellar encounters could
deflect large numbers of cometsintothe planetary region and raise impact rateson the
plancts and their satellites, with possible conscquences for biological evolution on the
IJarth. From the data analyzed to date, we {ind that the number N of closc stellar
approaches within a distance D from the Sun (mmeasured in parsecs) is given by N =
4.3 D?Myr™ *, somewhat less than previously predicted values. This is likely the result
of observational incompletenessin the Hipparcos data, which is complete to a visual
magnitude of only ~7.3 9.() and has alimiting magnitude of ~12.4. Only two stars,
Glicse 710 and SAO 128711, arc found with predicted closest approach distances < 1@
AU (0.5 parsecs), t hrough the outer Oort cloud, although several stars come within
about 1 parscc during a 1.5 Myr interval. The predicted minimum distance for Gliese
710 is 71,000 AU, 1.4 Myrin the future. For SAO 128711 the numbers arc 57,000 AU,
1.2 Myrin the past, thoughthe uncertainties arc quite large. Both of these stars arc
red dwarfs with masses of ~0.4 0.7 M,. Theabsence of major stellar perturbersin
the recent past is consistent with analyses of the orbital clement distributions of long-
period comets by Weissman (1993 A AS 25, 1063) which determined that we arc not
currently in a cometary shower. Based on dynamical simulations, the closest predicted
stellar passages may result in an increase of the flux of new comets from the Qort cloud
of ~50%. In most cases the uncertainty in our estimated closest approach distances
is dominated either by uncertainties in published radial vclocity measurciments or by
uncertainties in the barycentric motion of binary systems. W have begun a program
to obtain radial velocities for stars in our sample withno previously published values.
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We have combined Hipparcos proper motion aud parallax data for nearby stars with
ground-based radial velocity measurements to find stars which may have passed (or will
pass) close cnough to the Sun to perturb the OQort cloud. Close stéllar encounters could
deflect large numbers of comets into the planctary region and raise impact rates on the
plancts and their satellites, with possible conscquences for biological evolution 011 the
Barth. From the data analyzed to date, we find that the number N of close stellar
approaches within a distance 1) from the Sun (measured in parsecs) is given by N =
4.3 1)’Myr~ !, somewhat less than previously predicted values. This is likely the result
of observational incompletenessinthe Hipparcos data, which is complete to a visua
magnitude of only ~7.3 9.0 and has alimiting magnitude of ~1 2.4. Only two stars,
Gliese 710 and SAO 128711, arc found with predicted closest approach distances <105
AU (0.5 parsecs), through the outer Oort cloud, although several stars come within
about 1 parscc during a 4 5 Myr interval. The predicted minimum distance for Gliese
7101s 71,000” AU, 1.4 Myrinthe future. For SAO 128711 the numbers are 57,000 AU,
1.2 Myrin the past, though the uncertaintics are quite large. Both of these stars are
red dwarfs with masses of ~0.4 0.7 Mg. Theabsence of major stellar perturbers in
the recent past is consistent with analyses of the orbital clement distributions of long-
period comets by Weissman (1993 BAA S 25, 10(i3) which determined that we arc not
currently ina cometary shower. Based on dynamical simulations, the closest predicted
stellar passages may result in anincrease of the flux of new comets from the Oort cloud
of ~50%. in most cases the uncertainty inour estimated closest approach distances
is dominated cither by uncertainties in published radial velocity measurements or by
uncertainties in the barycentric motion of binary systems. We have begun a program
to obtain radial velocities for starsin our sample with no previously published values.



